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1 

(s i c) Hi© -< 3ts'^-^^ti*3^-c, ^oy>^t 

= 7WbS5R (NF 3 ) J)S^ttA7.>ft^t^ (SF 

[«*«4] flfrfE7nn^-7f?V/iK CF 4 , CHF 
3 , CH 2 F 2 , CH 3 F*)SV , 'liC4 F 8 tfeSwt 

x K&^tf^iSA L r 5 " t frttflfc ir 5 f»#3S 4 

L-Cff 5 £ £ 1 *»e>w*3« 

->-/Hr^^**-^^«<Z)«6gkBi, s i -H*g 

'•&,""S i -CH 3 S i -FM^5V>4< fct 

^ a: f- y mm ^ s n y ts v f- > ^ 

5Hh MIES i CISrSSt5ir=1»I?rf^L 

s i cmmm\cm-tz> r^-^k^tf^ r*-/w 

»B«lflHSO«3t*tt-C*>o-C, BtrfES i ClCiyf 
ftJfEftJfcJf 1 75Mfi#JS7 m>i*ixa>13S 

cub*© K^'fi^f^tfr 5 r k&&mk-rz>*m 

\m*m\0\ TIBUJbKKttSJBlcsiCi 
SrMt^ISi, BtrfEffl l »S i CBtifclB l oim 50 
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«ftK« f52CS i CI, 12 tf>Jgra*fe&JBI«:£OKglc 

siLTMtsiit. strism 2 oi n«ttK, sg2 

OS i CBt, m 1 ©JHB»*Bt*W*K Ky^s^v 
:/ LifflfESg 1 © S i CISISffiKjg-f -STV T*-/^^ 
*t6l8i« MfE»2©S i ClSnyfy^x h 
LTflfrfEm2 0gffli^^flSOM^O|S«^ 

tSIli, fl(rlHffii»SSS:^fiS;Slc, tfMK3$2*>J||IM& 
£: i -y f- s if -r * IC L fc 31 y f- y 7 T* ffifE F -< T 

*-yp«*-e«w-r*«rlB«i«)s i ciK*ife3cLttlB 

C-f T*-/HSr«rET»E*!l*aB*-CJiaS*6XS 

iat. ^^rtf#gga^»ito»!jg*&r*fooT, strie 

Sl©Si Cl©^, mriasS*^ 1 75^IS*3® 7 <D 

(o&nmnkm-vmrfLZivzzk &®mk-rzm&iMi o 
[s^si 2] MiajiniftiftBt. m i <BjnM&*n*> 

5lM4^2 0®P^«feiiKi, ->y => Vgf-fkJgi, >/Hr^ 
^r^-^rf- ^«OiffeigtR N *>5V>tt. S i -H^, S i 
-CH 3 S i - Fig-a-O 5 fc t 1 OOig 

(4, Knyy->;I/tX^t*tV (Hydrogen Silse 

squioxane) s ;PJ//l'tX3f-t*ty (Methyl Sils 
esquioxane) , U-fy K^-f Ko^/'^/t't^^ 

it'^r^'y (Methylated Hydrogen Si lsesquioxane) 
l>J47/P^-y ^ — r- v K>/Hrx^^-=^f->- (Furuorin 
ated Silsesquioxane) T'fo S w t k -f~Z> It^Jg 

1 2fS«»^##:^gOSl|ig*i*o 

[ft3fcjsi4] HtrisTSSai»*>€)^ii»ffii»tt« (c 

[0 0 0 1 ] 

iw*5 1/> -c mm -r €> 3i s, ^ v & & •& i> tt^^fls^g o 
mmxm^mL. sici<oK7-fx 7 fyy.» 
s i cm&m^z&mmmm&visimxmizm-r 

10 0 0 2] 

Bj^o<g«ffifb. M*fli*^fc#<r\ JSWiffelitKoigSI 
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3 

&<Dmzmr$fommk i^xmi^tc^m^^mmm^^m 

^^-^-^V (Hydrogen Si lsesquioxane : i^TH S Q t ^ 

[0003] m&m<Dwmik&£xfmfa\?y^<Dm'Hk 

[0 0 0 4] Bmt6ttffit^BB^^^$^ 
ft:^8fc«Wig (cmp) «fet?^<oBHi»fc« (Cu) 

^-^aiy^v^ (rie) tiJ:-5Ej|ft*<o^*>-5tMi 

[0 0 0 5] :(OJ:9^?/f^^h7^1HT 

f^h^ifcl-C^yaylftll (Si Nil «> 
StMlv'JJ a^**^^ h7^fKI (Si ONl) <D 

IT, Wl 0- 1 1 6 9 0 4*^«, 

0-2 2 9 1 2 2^f&tC|lS;^£*tT</>£ftffir 

[0 0 0 6] t*5fe<D&ffi<!: LTH6t*«LT 

[0 0 0 7] 0 6 (a) fcl*WJ:3fc* ¥»{MStt±fc 
!6i»I£:frLTTJiSBSIl 0 1 r^T% T 

JfgE&l 0 lOBUffffttC uT-fc£ 0 ^tT, Z<7)T 

mmm i o i *&m-tz> & pi:siNiio2 zwtfc-r 

[0 0 0 8] ±IBS iNHO 2±{CJSra*feJftlS 

CCTs S RQ&ftJBIl 0 312, ^yX^^T-^b^ta 

a* (cvd) &xf&m£titcisv =>mtmxhz> 0 

[0 0 0 9] teftMO?* V V y^77>fft*i K 

7^x y fy^gft\ J: IBS i NJBt 1 0 2«Il:it 

5 r i o 4 ^Jirasfegugi i o 3 i^Mj$,-rz>o 
Mtc, ±iE/i^jffe^fli i o 3 izmmm 1 o 5 zmtft-r 
60 c^ji^clt, i/-<r*— 0 4 tbsaiftan 0 
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4 

y^ifi-Ctt:, 0 6 (a) l^ti^CCuTM^ 
STISHttS i NRl 0 2t?««SiiTt>5 B :of: 

[0010] 06 (b0 ^Tjk-TX 0 -bBJBRQ 

i0 ftlklRl 0 3^^^/^^^^X^iCL-CS i Nil 0 2 
^RIETK^xj/fy^U TJ1EIS 1 0 1 SffiK 

lts^r*-/no4a4Mt5c r. :t% si 
nii o 2<d v?***?**?**. ^nw-mm<ommm 

\ZCH 2 F 2 , 0 2 > A r (D^^/X^^A^n, ±IE 
WHW^epiHrr* 1 3. 5 6MHzOS5MtiWg^ 
#x&7?X^mi&£tiXfft>tiZ>o ±B©K9>f:** 
^^Ttt, SiN)gl0 2(Dx« 7 fy/M/lfpW 
Ml 0 3(D^^^^>/5SScDtt-r^^^il^ttli3~ 

5§ti:45 0 ::r% :wsiNii0 2oiftt5 

20 OnmSSTifeSo 

[OOlllMl, WVMMS*:*'*'!' (T a N) MfcC 

ui^aiiTMu ^iib^iii^cMP^i 
it, 0 6 (c) \z^-rxo^, mmt&mmi o 3 <om 
fctDmmzs* y rs 1 o 6 tm&& 1 0 7 1 %Mf&~r 
5 0 w y n 1 0 6 1 mmm 107 «t®se^ 1 o 

ll:««jKat5o ^l^i^CLT, ±tf>L*:7^7 

[0012] 

<o s i Nii 0 2 ^ l/c:7 y > ^Mxmmmmmm 
[0 0 1 3 ] ±&<dwx&, $ 1 Nm<nttmm&te7 ~- 

8"C*>t), HBBtt3»Bt*H:Rm*^3a«-e*>-5HSQ 

[0014] c u %mm>fttt t -rz>mmm<Dj&f&xi^ 

ttl6»JBtdsa* -^co<fc 5 teffeWmt UTS i CM 

OffftlimSE^P^^tTt^o U^L, C^TRIEC 
J;6Si C1K<0 K^^^^^^^T-^ra^^y^^^^/ 

^iifej"bnTv>*i\ ^:t\ _b5£^si 

50 CiMtDR I E J: -5 Ky^x^fymco^tl^ 



74H2742 $\mm • <£*t!0IJ 



5 

[ooi5)*J5Bfl, -LIE?) J: 5te'&M<Dnffi-c<nm 
m^m&, S i C^(0 K7-fx^f y^^gglifac 

[0016] 

^nn^-#v, ^y^itmrn (N F 3 ) 
*>sv^^7^ft^t^ (sf 6 ) t*fc^ 0 tit, n 

fE7PP^/-^y(j: s CF 4 , CHF 3 , CH 2 F 2 s 

ch 3 F$>^i/>nc 4 f 8 t?*)5p Hfrffi^np 

[0 0 17] £> SfrMl* **M©3tjy^V^fc-Cf4. 

f>I^»8I, *>6l^i. Si~Hg^ Si-CH 
S i-Fig^5V>*<i:t)lo^^ 

tsi/i) jjmx-m&ztijsmi&mmks i cmtvmmm 

^K7^fx:yfy^|:M>x, iifriES i cl*K?>fx 

[0018] ^itx aMaafR&^i-s#;*tegHB# 

COS i Cm<D K^-Y ^ Ss^>i?T-<Dfe&&MteRl&±!8, 

[0 0 19] ##91<OS i Cl^x^fy^m 
$>5S iCl^f (C) t^^LT#»ttOii5VN 

[0 0 2 0] ifc<5^ttu #»WO¥#f*3$«^»ifi*S5 

fommnm-fe^mmcD k^^^s/^^^t-mies i cms 
SE<8»£*jgriM-sxa£, (tE^^^-^-e 
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^»ig*ife-e*>oT, tfrfss i cioxyfy^ 

[0021] fcsiMi, *»M^*»(MS«o»36*ife 

Siosi cjg^Mtsig^ Btrtemi^s i cm 
jo ±\zmi(ommmmm. m2(os i cm. m2(Dmmm 

IflttMk l2(OS i cl> Si^IF^i^ll^l: 
^r^-;^Mt6ig^, BtrlE^2^s i ctex 

mm2<Dmr$mmmz^v^i'iy^**\z^xtttE t v^ 

XS^^^t?#gE^*it^Mig^&r*^oX. MIES 

[0 0 2 2] ^LT, ffiEJIMfeMk. JBlO«IH«» 
**3J:^*2 0JBHIIft»tttt. ^P^ltt ->/Hr 

i-CH 3 Si-F^5V>^<fctlOO 
^m^y^It«^5o HfrfEvvH?* 

Hoy VvvUirX^r^^rl^&S IMi^/W;*- JJ ^ — 7^ 5/ 

K^/^-fe^^^-^^v-efcSo ^Lt, HfriETJigB$l£> 
5ir^f«KBIk»tM (cu) i»-e«ritSft5. 
[0023] _htf!LfcJ; 5 fc, J: 9 s i clo 

[oo2 4] *»»:3SB^«^-r6eBg«6JaMt 
s i cRt^a«Rds, ma/jijft'cto-cxs/fy/ 

so #mm<o9&lSk=* * h^ffi«i-5o 
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[0 0 2 5] 

[oo26]iai ( a ) b \z % *m&mtii±\z 

ilftlMtt* LTC u t?TiE* 1 Sr»rtt 5. ^IX, 
C^T»BBjRl *a[«-r6<fc 5^WJ¥^5 0 nmll^) 

sicl2i:Mt5o ::t\ Sici2it 

(SiH (CH 3 ) ) *fcfc#*t X^tzZfy 
XvcVDft-e^R^ttSo roJ;5l:LtMt^)S 

[0 0 2 7] ^ic, Sic»2±i:^y3yifti-ei 

7 AftMh Yv-i^v^l/snSMX^ ±15 S iC!2i 
fc* ±fBJHigtttftR3^ei»l»5«:^ a r5. 

x*4t5 0 y-**$<dt s/*>y^ist* 

hi (a) i^^-tj: 5 \zcux*ffif&£nz>Tmmm 

HIS i Cl2t»f)§1^5 0 

[0028] hi (b) ic^-r j: 5 nmtfett 
»j*-r* 0 -_-x\ s ici2^K7^^5/f^^ii, 

¥fT¥4RM^«ffira^, «ttfCH 2 F 2 . 0 2 > Ar 
<a«-fr;tf*fc£* (N 2 ) ^^^ttttiAl, ±IE 
««B0Jc83ip-r-5 13.5 6MH z ^KJHS-CC <o£* 

>-^Xtt. S i Cl2<DX5,^y^jia/irflj6g:J83 

:^)s i cJi<7):^;y^>^f;io^x{2H2f;is<5^T^ 

[0 0 2 9] :^ 7 fy^lg|^^T, SRQtfrftJR 

\*\ S i CI 2fr^y?~ >y$tiTm%ti&imffi 

[0 0 3 0] _h|S(7)S i Cf2(7) K7^^5/^^^X 
7 n mtf>»#3fiff <a«fc*ttai LTx y ^^^»^*J 

i c fc±ie**a^**i:^k-fr4*-e 

JS£/£^C0 7^<b<7)ffi:g4 5 1 nmfc6^(14 8 3 nm 
[0 0 3 1 ] ««U ft*ioa«TttWltOi|pl«t?* 

5 0 i-ftt>*>. s^ift^^^cui^aiu 



(5) «HM2 002-1 10644 

S 

Ml, rtt^>oSiiM^CMP^iiLT. Hi (c) 

[0 0 3 2] &tC, H2icS-5^TR I E fC £ 6 _k|2 S 
i CM<0 K7-f3i5/fy^Ho^taSt6o i2lt 
±«eufcCH2 f 2 > o 2 s Ar^il^l:!!^ 
S:**D-r*»^^. '>li3^8fklg{Si02 I) <^S 

1 Cl(Ox;/f y^SoMS:^t^7 7t*)5o £ 
70 OH 2 (C^bHNTfL CH 2 F 2 jtf^&ll 2 0 s c c m. 

0 2 jf^MMte 5 s c c m, A r X$D j£tt 2 0 0 s c 
cmig^U N 2 ^xSESSrlSttilc^UT^Sc 

X. S i cmt S i 0 2 W^^iy^>'^5i«*«*»C^ 

[0 0 3 3] H2^ib¥l]6 «£ b CH 2 F 2 . 0 2 x 
A r l££3li;tf*«:£< SSlDLi^t, SiC 

i o 2 m&^v^^ym&nJjfrS i CJg^ttJ; 9 t 

< 

i0 [0 0 3 4] ^:UX. 2*^f^<0»Jp*36SltiD-r-Si:* 
ICS i CiOx^/fy^SiilLilUi^t^ zthlC 

^fix s i o 2 m^^y^-i^^mm^ tet/uxmt 

v\ s i C|g(7)^^:x>r;gg/s i o 2 i(Dx^f y 
«t5*S&*tt. s i o 2 fg£?)ttfc>9 t-S i -o-<—^<d 
t^rfylOffiil, S i -H^, S i -CH 3 *S 

[0 0 3 5] ^PMI±, S iCB^RIEfa*»tft 
6^^^^^^^o^XI¥»BiC«IStUfc 0 
_Li2tf)CH 2 F 2 #*tf>ft*?9 l-C F 4 , CHF 3 . C 

4 F 8 . ch 3 F^j;547pp^-#y • #;*xt>l^l 

[0036] ^tc. NF 3 , SF 6 Oi:3^7y#ft^ 

z<d£ b ft? *ym{k&yov>tfx<nWr&\^te. o 2 rf^co 
fco-cfct), nf 3 . sf 6 <r>&bt£-7 vmVc&m<oi3 

mteftm#})-?--<D±j&frfj:<, o 2 ^^^as*Dfi^n 

ft* *>*<, 
[0 0 3 7] ±xKLfe2*^f^^j»iD^ft*?0 
{C s ffiBMfcfi* (N 2 O) , 7^-7 (NH 3 ) ^/^ 
fcSlDlTtRHftaft^tCSr^Sflofco ^a±o 
&b\^M^<DJf*W*lm\z± t), s i cl^K7^fx 
50 s^:^as#ttfc*SK?T2-5 «t 5J-ft5o 
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[0 0 3 8] laifcKHifilUS^ 
7Xv|)g(D*ft^l:, '£&<D I C P (Induct 
ive Coupled Plasma) x ^ nS£ 

[0 0 3 9] #3&WX0:, ■IBIftHklB^^i/^^^^ 

[oo4o] *¥&w<Dm2<Dnmv>Mffii%m3 7s 

M^Tfc^o iHOjMfc^JBUB^fi, JiP*8iffei&J8i£ LX 

[0 0 4 1 ] EI 3 (a) TJIgE>&8£C 
uiT«t6o »l^X, if5 0nmiS«$lSi 
C/§9, |Rff5 0 0 nmgS(^Sl(DHSQ8l 0 N JE 
JRJ9 5 0 n mSS^i 2 S i CJ§ 1 1 , jgtff 5 0 0 
nm§S^20HSQil 2^1tXMt6c - 
rX\ ±IEC0HSQMfi. HSQR£&<5fe««X*S£ 

^IX, M2^HSQl±(Cif 1 5 nmlfOi/D a 

[0042] 03 (b) l^-TJ: 5 i-. 3Sl uv 5 

^hv^M 4 £<££no:7;*- h y y^7 7>fftJSx« 

IT, CMPXh y'<m\ 3, S2(^)HSQll 2, jg 
2 S i Cgl 1, ll^HSQll O&mmz K7>fx 
yf^^t5, roi 5 (CUT. Ml S i Cif9^®(r 

It5^r*-/H5«sii5, cm p 

* hj/^il 3, S2 (^1) (DHSQ^l 2 (9) (O 

2 . 0 2 > A r <7>ffi-&#;*as/B^e>;h,So -fcLX* m2 
S i C® 1 1 <D YU^-v^^VX^ m 1 <DM1&<DM 

mx*wiwi,tc£?\z, tuu&x *\^mx **m-fe<r) 

[0 0 4 3] Z(D £ y {CbfcS, 03 (c) J: 9 

^y^y-rx? t i,Ti&m intern 1 

^^y^iexii, 0 3 (c) izTjk-r x b kc u xfll/S 
$tt5T/iga^8 f±s i ci9-e»»Sii6, 

[0 0 4 4] 0 4 (a) IC^-T J: 3 

^-y^St6l2 uv>* h^^^ i e^i^f^^ 

*^lwU CMP* h y^Ji 1 3, S2(DHSQll 2 
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CMPXh y/<f§ 1 3*Jj:tf*20HSQIB5(D K^-f 
^y^-^tt* C 4 F 8 £0 2 A r <Dm>&tfX&^9 

i:, $2Sifl 1 c^ais/^^^aff^ffiTL, 31 > y <? 
l/JT* V y<mk LX«l6-T6o ro^Sl-LX. ±JE 
©E»117<0»rtlS^ iKDHSQUOfji, ft 

2 s i ci i i \z x y ^y^^yfrbi&mzti 

10 [0 0 4 5] #:(^ xyfy^^^ t LXffiJBUfcft 

7yi/y^IgX, C uX«^Stt6Te^J»8fiS i 

[0 0 4 6 ] ftJC 04 (b) (C^-TJ: CMPX 

$2SiC|lU$lSi CJ!9£ k^-t 

U T@ga^8^®|Cig-T6^>r T*— /H 5 a £rfl2/S 

^ [0047] ::t% ±15^2 s i cli i tmi S i 

*5HPL^7Xv®iEttfT5, ±IB*> K^-Y^s/^V^ 
X(ix S i Cjf<D^;y^>^3§g/CMP* h ys*m<V 

[0 0 4 8] ±m<T)S i Cl^) Ky-f ^^^Xte, 
^ 7 X-7 t (D^|£4^«JX$) 6 C P) (Dig 3 8 7 n 
*0 m^»*»*^^b*Wa9UX^y^^^^»/S«5eSr 

3S i CJli:±|Bj»*D^a3Ri:0^i»X**>5o 
[0 0 4 9] S^X, 0 5 (a) l^-TJ; 9 
*-/H 5 a *3 J: nmBm 1 7 a (Of^^^ h Xj\Z C M P 

118 Sr JK^8-r-5o * LX, Mffj&s 1 0 0 0 n m^S^O 
Cuil 9^r> ^^fe^It6o 
[0 0 5 0] ^lt, Cu«|19b^ 1 8 tCCM 
P^rffi-To ^(^CMPOIgX, CMP^hy^ll 3 
40 ^CMP^hs/^ItLtilBL, 2 

[0 0 5 1 ] J^±(^J: ^(CLX. 05 (b) \Z7jk-t£ b 
ir. T@BB«l8±^Sra^flSX*>-5^1 S i C19 ^ 
il(7)HSQilO^^^Lt*gEi2 0, 2 0 affi 

/*£*l6o ::t\ fgga^2 0, 2 o a ^2(ohs 
Qflgi 2(^^itfcga^ffii 7 artc^yru s^^a, 

XJgfifcSfrSo ^tt, f#SB^2 0«. BlSiC§9 
i:Si^)HSQii 0 i^K*tfeiy>f T^— /H 5 a £ 

iiuxresa^8 {c^^^tt^o coj:9i-ux, ^ 
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[0052] z.<Dn2<Dnm<DMmx~&. g>mmmmm 
(Dmm^mmt ith s QiM^^t^^-t^ty 

a-Cfc5^f/^>/Pt^^*^fy (Methyl Silsesqui 
oxane : MSQli^5) <D £ 0 S i - O * tf>ffi 

K> TBiB»8 £i8iBi&2 0 aPfl(DStSi> *sj:tf, 

*SE^2 0 £ 2 0 am<D7}) t 

[0 0 5 3] ±IECO-^/Hr^^^-^r^^Sfi> H 

SQl, MSQl^lI^f l/-f^ K/n^ Ko^yi/ 

Si-Hg^ Si-CH 3 8^, Si-Fg^H 
[0 0 5 4] ±3£Lfc#»0!<a*Sr»<O 1 of*. T7y*«: 

■*tf^»*^5/^>^^^ US i Cm& F7^^ 

yfy^tss^i^ mmz^t*#x&mmi.x s i c 

[0 0 5 5] **W^jtlt^*«"-e«:^ ' jr=-Tfrtf***s 

[0 0 5 6 ] ft*3. ±f20||JS(D^ffi(CPg^ 
[0 0 5 7] 
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[0 0 5 8] *^P^ICJ: 9 , _t5zg l/:S i CJBt<0 

[0 0 5 9] Z.<DfZtb\^ &m$tifcffi&X<DTm&f&t 

[0 0 6 0] ^LT. 

imi] *&w<Dmi<Dmm<Dj&mzmM^%tc&<D& 
mmm<om&j:mm<Dmmmmx$>z> 0 

[0 2] *mW<DS i CK*2y*-^^-C©a*»JP3ft* 

wt^7 7-e*)6 c 
^ im3] *mw&m2<Dmi&<nffim*t&w^ztcfr<Dm 
mmm<om&j:mm<Dmmmxibz> 0 
[0 4] ±ffiE»«3fiojH5sxa^«#^»iftxaw^ 
mmmxtbZo 

[H5] ±EBii»»a»<D»isxa-e«#o»jtxa)oi^ 
i , s , ioi rmmm 

30 2 , 1 0 2 SiCl 

3, 10 3 JIHtt&ftjR 

4, 4a, 15, 15a, 1 0 4, 1 0 4 a 4 T 

/is — 

5, 17, 17a, 105 BIS* 

6, 18, 106 re 

7, 20, 20a, 107 HtSM 

9 llSi CJI 

10 ^1 (OHSQl 

11 |2Si Cil 
^ 12 m 2(DHSQI 

1 3 cmp* h v<m 

14 Si 1/^ 

16 12 U-v?* h^X^ 
19 Cul 
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